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Description 
BACKGROUND 

1. Technical Field 

[0001] The present disclosure relates to an ultrasonic 
instrument for surgical use. More specifically, the 
present disclosure relates to an ultrasonic instrument 
having an angled blade member and a clamp member 
particularly suited for use in performing dissection and 
coagulation of tissue. The features of the pre-character- 
izing part of claim 1 below are disclosed in EP-A-456 
470. 

2. Background of Related Art 

[0002] Ultrasonic instruments for surgical use and the 
benefits associated therewith are well known. For ex- 
ample, the use of an ultrasonic generator in conjunction 
with a surgical scalpel facilitates faster and easier cut- 
ting of organic tissue and accelerates blood vessel clot- 
ting in the area of the cut, i.e., accelerated coagulation. 
Improved cutting results from increased body tissue to 
scalpel contact caused by the high frequency of vibra- 
tion of the scalpel blade with respect to body tissue. Im- 
proved coagulation results from heat generated by con- 
tact between the scalpel blade and the body tissue as 
the scalpel blade is vibrated at a high frequency. Thus, 
in order to reap the advantages associated with ultra- 
sonic energy, good blade to tissue contact is important. 
[0003] U.S. Patent No. 3,862,630 ("Balamuth") dis- 
closes an ultrasonic system including an ultrasonic mo- 
tor, a tool member having a working surface oriented 
normal to the direction of mechanical vibration generat- 
ed by the ultrasonic motor, and a clamp member extend- 
ing parallel to the tool member for compressing tissue 
against the tool member. U.S. Patent No. 5,322,055 
("Davison") discloses an ultrasonic surgical instrument 
adapted for endoscopic use having a blade and a clamp 
movable in relation to the blade to capture tissue there- 
between. The blade and the clamp define a clamping 
region having a plane which is parallel to the longitudinal 
axis of the surgical instrument. During an endoscopic 
procedure, movement of the instrument is limited to 
movement along an axis parallel to the plane of the 
clamping region. Thus, no additional blade force is im- 
posed on the body tissue as a result of movement of the 
instrument. 

[0004] Accordingly, a need exists for an improved ul- 
trasonic surgical instrument which is easy to use and 
provides fast and easy cutting and improved coagula- 
tion. 

SUMMARY 

[0005] In accordance with the present disclosure, an 
ultrasonic surgical instrument as defined in claim 1 be- 
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low is useful for dissection and coagulation of tissue. 
The surgical instrument includes a housing and a vibra- 
tion coupler supported within the housing operably con- 
nected to an ultrasonic generator. An angled blade 

5 member is connected to the distal end of the vibration 
coupler to conduct high frequency vibration to the blade 
member. A clamp member that may be positioned ad- 
jacent to the blade member is movable from a first po- 
sition to a second approximated position to capture tis- 

10 sue therebetween. The clamp member and angled 
blade member combine to enhance contact between the 
tissue and the blade member during operation of the in- 
strument to improve the performance of the instrument. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Various preferred embodiments are described 
herein with reference to the drawings, wherein: 

20 FIG. 1 is a perspective view of one embodiment of 
the ultrasonic instrument; 
FIG. 2 is a side partial cross-sectional view of the 
ultrasonic instrument shown in FIG. 1; 
FIG. 2A is a side partial cross-sectional view of the 

25 proximal end of the ultrasonic instrument shown in 
FIG. 1 with the actuation rod biased to its distal- 
most position; 

FIG. 2B is a side partial cross-sectional view of the 
proximal end of the ultrasonic instrument shown in 
30 FIG. 1 further including a biasing and retaining 
mechanism wherein the actuation rod is retained in 
a retracted position; 

FIG. 2C is a side partial cross-sectional view of the 
clamp member and blade member of the ultrasonic 
35 instrument shown in FIG. 1 in the open position; 

FIG. 2D is a side partial cross-sectional view of the 
clamp member and the blade member of the ultra- 
sonic instrument shown in FIG. 1 in the closed po- 
sition; 

^o FIG. 3 is a cross-sectional view taken along section 
line 3-3 of FIG. 2; 

FIG. 4 is a cross-sectional view taken along section 
line 4-4 of FIG. 2C; 

FIG. 4A is a cross-sectional view taken along sec- 

45 tion line 4A-4A of FIG. 2D; 

FIG. 5 is a side partial cross-sectional view of an 
alternate embodiment of the ultrasonic instrument; 
FIG. 6 is a side partial cross-sectional view of the 
blade member and clamp member shown in FIG. 5 

50 with the clamp member in the open position; and 
FIG. 6A is a partial side cross-sectional view of the 
blade member and the clamp member shown in 
FIG. 5 in the closed position. 



EMBODIMENTS 

[0007] Preferred embodiments of the presently dis- 
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closed ultrasonic dissector will now be described in de- 
tail with reference to the drawings, in which like refer- 
ence numerals designate identical or corresponding el- 
ements in each of the several views. 
[0008] FIGS. 1-3 illustrate one embodiment of the 
presently disclosed ultrasonic instrument shown gener- 
ally as 10. Briefly, ultrasonic instrument 10 includes a 
substantially cylindrical outer housing 12, preferably 
formed from molded housing half-sections, having an 
open distal end 14 and a closed proximal end 16. The 
housing 12 may be formed with a gripping member 17. 
The proximal end 16 of housing 12 is formed with a slot 
18 dimensioned to slidably receive an actuation rod 20 
which will be discussed in further detail below. A remote- 
ly located ultrasonic generator 22 is electrically connect- 
ed to a transducer 23 via conventional means, such as 
a power cable 34. The transducer 23 is supported within 
the housing and engages a vibrator coupler 24 which 
extends longitudinally towards the distal end 1 4 of hous- 
ing 12. A blade member 26 having a cutting edge 32 is 
provided at the distal end of the vibration coupler 24. 
The blade member 26 is fixedly connected to the vibra- 
tion coupler 24 or alternately integral therewith, such 
that the cutting edge 32 defines a plane oriented at an 
acute fixed angle, preferably from about 30 degrees to 
about 70 degrees, with respect to the longitudinal axis 
of the instrument. 

[0009] Ultrasonic generator 22 provides electrical en- 
ergy having ultrasonic frequency to the transducer 23 to 
cause oscillation of the transducer 23 in a known man- 
ner. The transducer 23, which may be one of a variety 
of electromechanical types, e.g., electrodynamic, piezo- 
electric, magnetostrictive, is connected in end-to-end 
relation to the vibration coupler 24 to cause oscillation 
of the vibration coupler and corresponding oscillation of 
angled blade member 26. 

[0010] Actuation rod 20 is movably supported within 
housing 12 and extends from the proximal end of hous- 
ing 12, via slot 18, through the open distal end 14 of 
housing 12. Preferably, rod 20 is supported by brackets 
36 which may be integrally formed with housing 12, al- 
though any conventional support structure which allows 
for linear movement of the actuation rod may be used. 
A proximal engagement surface 38 located externally of 
the housing 12 facilitates selective advancement of the 
actuation rod 20. Clamp 28 is connected to the distal 
end of the actuation rod 20 and includes clamp surface 
30 which is substantially parallel to and faces cutting 
edge 32 of blade member 26. The clamp 28 is movable 
with respect to the blade member 26 from an open po- 
sition to a closed position to capture tissue between the 
cutting edge 32 and the clamp surface 30. The clamp 
28 may alternately be formed integral with the actuation 
rod 20 and may have a smooth texture although a 
knurled or ribbed surface may be provided to facilitate 
grasping of tissue or to enhance coagulation. 
[0011] Referring to FIGS. 2A-2B, a biasing mecha- 
nism may be provided to bias the actuation rod 20 to a 



distal position and thus bias clamp 28 to the closed po- 
sition. The biasing mechanism includes an annular ring 
31 secured to or formed integrally with the actuation rod 
20 and a biasing spring 33. Biasing spring 33 is posi- 

5 tioned about the actuation rod 20 between bracket 36 
formed on housing 12 and annular ring 31 to continu- 
ously urge the actuation rod 20 distally. (See FIG. 2A.) 
A retaining member 35 is pivotally secured within a slot 
37 formed in the housing and is pivotable into engage- 

10 ment with a rack 39 formed on the actuation rod 20. The 
retaining member 35 can be pivoted in the counter- 
clockwise direction by moving slide member 41 proxi- 
mally, as viewed in FIG. 2B, to selectively retain the 
clamp 28 at various locations between the open and 

15 closed positions. The slide member 41 may be moved 
distally to disengage retaining member 35 from rack 37, 
as illustrated in FIG. 2A, to clamp tissue 50 between the 
clamp surface 30 and the cutting edge 32. 
[0012] In use, the ultrasonic instrument 10 is grasped 

20 about the proximal end of housing 1 2 and moved to po- 
sition the cutting edge 32 adjacent tissue to be dissected 
and/or coagulated. The actuation rod 20 is retracted 
against the bias of spring 33 by pulling the engagement 
surface 38 of actuation rod 20 to retract clamp 28 away 

25 from blade 26 and provide access for tissue. In the open 
position, the clamp 28 is spaced from the blade member 
26 a distance to permit easy tissue access. (See FIG. 
2C and 4.) When tissue 50 is positioned between clamp 
28 and blade 26, engagement surface 38 is released to 

30 allow biasing spring 33 to move clamp 28 to the closed 
position and to capture tissue 50 therebetween. (See 
FIGS. 2D and 4A.) The actuation rod 20 may be retained 
in the retracted position while the instrument 10 is posi- 
tioned about tissue by pivoting retaining member 35 

35 counter-clockwise into engagement with rack 39 formed 
on actuation rod 20. (See FIG. 2B.) Clearly, other means 
to retain actuation rod 20 can be utilized. The ultrasonic 
generator 22 is energized to cause linear oscillation of 
the blade 26 with respect to the clamp 28 to effect dis- 

40 section and/or coagulation of tissue 50. Alternately, the 
actuation rod 20 may be biased proximally to the open 
position so the clamp is biased to the open position. In 
this alternate embodiment, a retaining means can be uti- 
lized to retain the clamp in the closed position. 

45 [0013] FIGS. 5-6A illustrate a further embodiment of 
the presently disclosed ultrasonic dissector shown gen- 
erally as 100. Ultrasonic dissector 100 is provided with 
a pivotable clamp 128. Briefly, ultrasonic dissector 100 
includes a transducer 123 supported within a housing 

50 112 and adapted to be connected to an ultrasonic gen- 
erator 122 via power cable 134. The transducer 123 en- 
gages a vibration coupler 124 having a blade member 
1 26 rigidly attached, or alternatively integral, to the distal 
end of the coupler 1 24 therewith. 

55 [0014] A clamp 128 is pivotably mounted to the distal 
end of housing 112 about pivot member 119 such that 
clamp 128 extends through an open distal end 114 of 
housing 112. Actuation rod 120 is supported on brackets 
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136 for linear movement within housing 112. The distal 
end 121 of actuation rod 120 is connected to a proximal 
end of clamp 1 28 via pin 1 1 7 to translate linear advance- 
ment of the actuation rod 120 to clockwise rotation of 
clamp 128. 

[001 5] A thumb actuation member 1 38 is fixedly con- 
nected to actuation rod 120 by a link 143. The link 143 
extends through slot 145 formed in housing 112 to facil- 
itate linear advancement of the thumb actuation mem- 
ber 138 and corresponding linear advancement of the 
actuation rod 120. A biasing mechanism for biasing the 
actuation rod to a proximal position and a retaining 
mechanism to retain the actuation rod 120 in a distal 
position is shown in FIG. 5. Alternately, as discussed 
with respect to FIG. 2, the actuation rod 120 may be bi- 
ased distally to maintain clamp member 128 in the 
closed position. In this alternate embodiment, a retain- 
ing member can be utilized to retain the clamp in the 
open position. 

[0016] More specifically referring to FIGS. 5-6B, 
clamp member 128 of ultrasonic instrument 100 is bi- 
ased to the open position by biasing spring 133, which 
engages annular ring 131 to urge actuation rod 120 
proximally. After the instrument 100 is properly posi- 
tioned about tissue, actuation rod 120 may be advanced 
distally against the bias of spring 133, via actuation 
member 138, to pivot the clamp member 128 into sub- 
stantial alignment with blade member 126 and capture 
tissue between clamp surface 1 30 and cutting edge 1 32. 
(See FIG. 6A.) The retaining member 135 may be piv- 
oted clockwise to retain the clamp member 128 and 
blade member 126 in the closed position. Clearly, other 
means to retain the clamp member 128 in the closed 
position can be utilized. After tissue is captured between 
the clamp member and the blade member, the ultrasonic 
generator 122 may be actuated to effect dissection and/ 
or coagulation of body tissue. As illustrated in FIG. 6A, 
the instrument may be moved proximally, during opera- 
tion of the instrument, as indicated by arrow "B", to in- 
crease the force applied by the cutting edge 1 32 on body 
tissue 150. 

[0017] It will be understood that various modifications 
may be made to the embodiments disclosed herein. For 
example, different handle assemblies may be provided 
on the proximal end of the instrument to improve grip- 
ping of the instrument, e.g., pistol grip. Also, the clamp 
member may be biased to the open or closed position. 
The claims which follow identify embodiments of the in- 
vention additional to those described in detail above. 



Claims 

1. A surgical cutting instrument comprising: 

(a) a vibration coupler (24) connectable to an 
ultrasonic generator and defining a longitudinal 
axis; 



(b) a blade member (26) positioned adjacent a 
distal end portion of the vibration coupler and 
adapted to vibrate with the vibration coupler, 
the blade member having a cutting edge (32) 
5 that defines a plane oriented at an acute angle 

to the longitudinal axis during vibration of the 
vibration coupler; 

and characterized by: 

10 

a clamp (28) positioned adjacent the blade 
member, the clamp having a tissue-engaging 
surface movable between a first, open position 
spaced from the of the cutting edge blade mem- 
*5 ber and a second, clamped position wherein 

the tissue-engaging surface is moved towards 
the cutting edge 

2. A surgical instrument according to claim 1 , further 
20 including an actuation rod (20) operably connected 
to the clamp, the actuation rod being movable to 
move the clamp between the first and second posi- 
tions. 

25 3. A surgical instrument according to claim 1 or 2, 
wherein the clamp is moved linearly from the open 
to the clamped position. 

4. A surgical instrument according to any of the pre- 
30 ceding claims, wherein the clamp is pivoted from 

the open position to the clamped position. 

5. A surgical instrument according to any of the pre- 
ceding-claims, further comprising a biasing mech- 

35 anism (31 , 33) for biasing the clamp member with 
respect to the blade member. 

6. A surgical instrument according to any of the pre- 
ceding claims, further including a retaining mecha- 

40 nism (35, 39) to selectively retain the clamp at mul- 
tiple locations between the first and clamped posi- 
tions. 

7. A surgical instrument according to any of the pre- 
45 ceding claims, wherein the retaining mechanism in- 
cludes a rack (39) positioned on the actuation rod 
and wherein the retaining mechanism further in- 
cludes a retaining member (35) movable into oper- 
able engagement with the rack to retain the clamp 

50 in multiple locations between the open and clamped 
positions. 

8. A surgical instrument according to any of the pre- 
ceding claims, further including a housing (112), 

55 wherein the clamp is pivotably secured to the hous- 
ing. 

9. A surgical instrument according to any of the pre- 
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ceding claims, wherein the angle of the plane de- 
fined by the cutting surface of the blade member is 
from about 30 degrees to about 70 degrees. 

10. A surgical instrument as claimed in any one of the 5 
preceding claims, wherein the cutting edge (32) is 
straight. 

11- A surgical instrument as claimed in any one of the 
preceding claims, wherein the cutting edge (32) is 10 
continuous. 

Patentanspruche 

15 

1 . Ein chirurgisches Schneidinstrument, das aufweist: 



(b) ein Klingenelement (26), das benachbart ei- 
nem distalen Endabschnitt des Vibrationskopp- 
lers positioniert ist und mit dem Vibrationskopp- 
ler vibrierbar ist, wobei das Klingenelement ei- 25 
ne Schneidkante (32) aufweist, die eine Ebene 
bestimmt, welche unter einem spitzen Winkel 
zur Langsachse bei der Vibration des Vibrati- 
onskopplers angeordnet ist, 

30 

gekennzeichnet durch 

eine Klemme (28), die benachbart dem Klingenele- 
ment positioniert ist, wobei die Klemme, die eine 
Gewebeeingriffsoberflache aufweist, zwischen ei- 
ner ersten geoffneten Position, beabstandet von 35 
der Schneidkante des Klingenelements, und einer 
zweiten Klemm-Position, in der die Gewebeein- 
griffsoberflache zur Schneidkante hin bewegt ist, 
bewegbar ist. 

40 

2. Ein chirurgisches Instrument nach Anspruch 1 , des 
Weiteren mit einem Betatigungsstab (20), der be- 
triebsmaliig mit der Klemme verbunden ist, wobei 
der Betatigungsstab bewegbar ist, urn die Klemme 
zwischen der ersten und der zweiten Position zu be- 45 
wegen. 

3. Ein chirurgisches Instrument nach Anspruch 1 oder 
2, wobei die Klemme von der geoffneten Position 
zur Klemm-Position linear bewegt wird. so 

4. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, wobei die Klemme von 
der geoffneten Position zur Klemm-Position ge- 
dreht wird. 55 



Vorspannmechanismus (31, 33) zum Vorspannen 
des Klemmelements in Bezug auf das Klingenele- 
ment. 

6. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, des Weiteren mit einem 
Haltemechanismus (35, 39) zum gezielten Halten 
der Klemme in verschiedenen Stellungen zwischen 
der ersten Position und der Klemm-Position. 

7. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, wobei der Haltemecha- 
nismus eine Zahnstange (39) umfasst, die auf der 
Betatigungsstange positioniert ist, und wobei der 
Haltemechanismus des Weiteren ein Halteelement 
(35) umfasst, das in betriebsmafiigen Eingriff mit 
der Zahnstange bewegbar ist, urn die Klemme in 
verschiedenen Stellungen zwischen der geoffneten 
Position und der Klemm-Position zu halten. 

8. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, des Weiteren mit einem 
Gehause (112), wobei die Klemme drehbar an dem 
Gehause angebracht ist. 

9. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, wobei der Winkel der 

* Ebene, die von der Schneidoberflache des Klingen- 
elements bestimmt ist, im Bereich von ungefahr 30 
Grad bis ungefahr 70 Grad liegt. 

10. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, wobei die Schneidkante 
(32) gerade ausgebildet ist. 

11. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, wobei die Schneidkante 
(32) durchgehend ausgebildet ist. 



Revendications 

1 . Instrument de coupe chirurgical comprenant : 

(a) un coupleur de vibration (24) pouvant etre 
connects d un generateur ultrasonique et d6fi- 
nissant un axe longitudinal ; 

(b) un Element formant lame (26) positionn6 
d'une manure adjacente £ la portion d'extremi- 
t6 distale du coupleur de vibration et apte a vi- 
brer avecle coupleur de vibration, I'6l6ment for- 
mant lame pr^sentant un bord coupant (32) qui 
deflnit un plan oriente selon un angle aigu £ 
I'axe longitudinal pendant la vibration du cou- 
pleur de vibration ; 



(a) einen Vibrationskoppler (24), der mit einem 
Ultraschallgenerator verbindbar ist und eine 
Langsachse bestimmt; 20 



5. Ein chirurgisches Instrument nach einem der vor- 
hergehenden Anspruche, des Weiteren mit einem 



et caracterise par : 
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un organe de serrage (28) positionne d'une ma- 
nure adjacente a I'6l6ment formant lame, I'or- 
gane de serrage pr6sentant une surface de mi- 
se en prise avec le tissu dSplagable entre une 
premidre position ouverte espacee du bord 5 
coupant de I'element formant lame et une se- 
conde position serrde ou la surface de mise en 
prise avec le tissu est deplacee vers le bord 
coupant. 

10 

2. Instrument chirurgical selon la revendication 1, 
comportant en outre une tige d'actionnement (20) 
fonctionnellement reliee a i'organe de serrage, la ti- 
ge d'actionnement etant d^plagable, pour d§placer 
I'organe de serrage entre les premiere et seconde 15 
positions. 



10. Instrument chirurgical selon Tune des revendica- 
tions pr§c6dentes, ou le bord coupant (32) est rec- 
tiligne. 

11. Instrument chirurgical selon Tune des revendica- 
tions pr6c6dentes, ou le bord coupant (32) est con- 
tinu. 



3. Instrument chirurgical selon la revendication 1 ou 
2, ou I'organe de serrage est d6plac6 lineairement 
de la position ouverte a la position serr6e. 20 



Instrument chirurgical selon Tune des revendica- 
tions pr6c6dentes, ou I'organe de serrage est ame- 
n6 a pivoter de la position ouverte & la position ser- 
r£e. 25 



5. Instrument chirurgical selon I'une des revendica- 
tions pr6c6dentes, comprenant en outre un meca- 
nisme de sollicitation (31 , 33) pour solliciter I'organe 
de serrage par rapport a r§l6ment formant lame. 30 



6. Instrument chirurgical selon I'une des revendica- 
tions pr6c§dentes, comportant en outre un m6ca- 
nisme de retenue (35, 39) pour retenir s6lective- 
ment I'organe de serrage a des emplacements mul- 35 
tiples entre la premiere position et la position ser- 
r§e. 



7. Instrument chirurgical selon I'une des revendica- 
tions pr6c6dentes, ou le m6canisme de retenue *o 
comporte une cremailldre (39) positionn6e sur la ti- 
ge d'actionnement, et ou le m6canisme de retenue 
comporte en outre un Element de retenue (35) pou- 
vant etre amen6 en une prise fonctionnelle avec la 
cr6maill6re afin de retenir I'organe de serrage dans 45 
des emplacements multiples entre les positions 
ouverte et serree. 



8. Instrument chirurgical selon I'une des revendica- 
tions pr6c§dentes, comportant en outre un bottier so 
(112), ou I'organe de serrage estfix6 d'une manure 
pivotante au bottier. 

9. Instrument chirurgical selon I'une des revendica- 
tions pr6c£dentes, ou Tangle du plan d6fini par la 55 
surface de coupe de P6l6ment formant lame s'etend 
depuis environ 30 degr6s a environ 70 degres. 
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